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CHEMICAL VAPOR DEPOSITION APPARATUS AND METHOD 
BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a chemical vapor deposition apparatus 
and a method thereof, and more particularly, to a chemical vapor deposition 
apparatus and a method thereof that uniformly form a deposition layer on a 
wafer. 

Description of the Related Art 

[0002] Chemical vapor deposition (CVD) is a process used to form a 
deposition layer on a wafer. In CVD, the deposition layer is formed by the 
reaction of gas phase reactants at or near the wafer surface. A CVD process 
is generally performed by securing a wafer in a chamber in a vacuum state, and 
by creating a low pressure, high pressure, or plasma environment in the 
chamber. Then, a process gas is injected into the chamber so that the 
particles of the process gas are deposited on the wafer. In this deposition 
method, the process gas is injected into and exhausted from the chamber, 
thereby creating a flow of process gas in which the substrate is placed. 
[0003] A CVD apparatus for performing CVD typically includes a shower head 
or a nozzle for injecting process gas into the chamber, and a pumping 
assembly for exhausting the process gas from the chamber. 
[0004] Related to the CVD process, U.S. Patent No. 6,392,350 discloses a 
plasma processing method capable of reducing a preheating time. Also, U.S. 
Patent No. 6,022,811 discloses a CVD process for evenly forming a depositing 
layer. 

[0005] Related to the CVD apparatus, U.S. Patent Nos. 6,221,770, 5,628,869, 
and 6,333,269 disclose PECVD (plasma-enhanced CVD) apparatuses that use 
plasma; and U.S. Patent No. 6,289,842 discloses an MOCVD (metal organic 
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CVD) apparatus that forms a deposition layer in a low pressure, and a high or 
low temperature environment. 

[0006] In the processes and apparatuses of the above patents, the spacing 
between the shower heads or nozzles and the wafer remains fixed. Therefore, 
the process gas supplied to the center of the wafer flows along the surface 
thereof until reaching the edges of the wafer, after which the process gas is 
exhausted by a vacuum pump. A drawback of this approach is that the 
deposition layer at the edges of the wafer is thicker than at the center of the 
wafer. 

SUMMARY OF THE INVENTION 

[0007] In an exemplary embodiment of the present invention, there is provided 
a chemical vapor deposition apparatus and a method thereof that uniformly 
form a deposition layer at both the center and the edge portions of a wafer. 
[0008] In an exemplary embodiment of the present invention, there is provided 
a chemical vapor deposition apparatus that includes a process chamber, inside 
of which a wafer is secured to perform a deposition process thereon. The 
apparatus further includes a gas supply assembly mounted in the process 
chamber and configured to supply a process gas inside the process chamber. 
The apparatus also comprises a vacuum pump mounted in the process 
chamber and configured to exhaust the process gas from the process chamber. 
In this CVD apparatus, a chuck is mounted in the process chamber and is 
configured to support the wafer. In addition, this apparatus comprises a 
position control assembly configured to raise and lower the chuck and a 
controller constructed and arranged to control the position control assembly 
such that a distance between the wafer and the gas supply assembly is varied 
during the deposition process. 

[0009] In an embodiment of the invention, the gas supply assembly is divided 
into a first section that occupies a center portion of the gas supply assembly, 
and a second section that occupies an outer portion of the gas supply assembly. 
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A process gas line is connected to each of the first section and the second 
section, and a control valve, opened and closed by the controller, is mounted 
on the process gas lines of the second section. 

[00010]ln an exemplary embodiment of the present invention, a chemical vapor 
deposition method for forming a deposition layer on a wafer, includes supplying 
a process gas to a process chamber, dividing a process time required for 
forming the deposition layer into a plurality of process stages, varying a 
distance between the wafer and a gas supply assembly according to the 
process stages, and exhausting the process gas. 
[00011] In another exemplary embodiment of the present invention, the 
distance between the wafer and the gas supply assembly is increased as the 
process time elapses. 

[00012] In yet another exemplary embodiment of the present invention, the 
distance between the wafer and the gas supply assembly is adjusted to three 
positions including an initial position, an intermediate position, and an end 
position. 

[0001 3] In still another exemplary embodiment of the present invention, the 
process gas is supplied to only a center section of the wafer in the initial 
position, and to the center section and edge portions of the wafer in the 
intermediate and end positions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[00014]The accompanying drawings, together with the specification, illustrate 

exemplary embodiments of the present invention, and, together with the 

description, serve to explain the principles of the present invention. 

[0001 5] FIG. 1 is a side view of a chemical vapor deposition apparatus 

according to an exemplary embodiment of the present invention. 

[00016] FIG. 2 is a flow chart of a chemical vapor deposition method according 

to an exemplary embodiment of the present invention. 



3 



V 

1* 



U.S. Application of CHOI, atty. dkt. 040021/0306769 

[0001 7] FIG. 3 is a flow chart of a chemical vapor deposition method according 
to another exemplary embodiment of the present invention. 

DETAILED DESCRIPTION 

[0001 8] Exemplary embodiments of the present invention will now be described 
in detail with reference to the accompanying drawings. 

[00019] With reference to FIG. 1, a chemical vapor deposition (CVD) apparatus 
according to an exemplary embodiment of the present invention includes a 
shower head 10, mounted on an upper area of a process chamber 12 and 
configured to inject a process gas inside the chamber 12. The shower head 10 
is divided into two sections. A first section 10a occupies a center portion of the 
shower head 10, and second section 10b occupies an outer portion of the 
shower head 10. A process gas line 14a is connected to the first section 10a, 
and a process gas line 14b is connected to the second section 10b. Also, a 
control valve 16a is mounted on the process gas line 14a, and a control valve 
16b is mounted on each of the process gas lines 14b. 

[00020] A vacuum pump 18 is mounted on a lower area of the process chamber 
12. The vacuum pump 18 controls the exhaust of the process gas. Further, a 
chuck 20 on which a wafer W is placed is mounted in the process chamber 12. 
The chuck 20 is raised and lowered by a position control assembly 22 including, 
for example, a cylinder and a motor. The position control assembly 22 is driven 
by control signals of a controller 24. The control valves 16a and 16b are opened 
and closed also by signal outputs of controller 24. 

[00021]A CVD method using the CVD apparatus according to an exemplary 
embodiment of the present invention will be described with reference to FIG. 2. 
In the CVD method of the present invention, the support 20 is raised and 
lowered during the deposition process. More particularly, the process time is 
divided into different process stages (e.g., initial, intermediate, and end stages) 
and the distance between the wafer and the gas supply is varied according to 
the process stage. In this embodiment, the process stages depend on the 
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type of process gas used. This raising and lowering of the chuck 20 varies the 
distance between the shower head 10 and the wafer W. 
[00022] In more detail, the support 20 is adjusted to three different positions A, 
B, and C, inside the process chamber 12. In this embodiment, the three 
different positions depend on the process stage. In the initial stage, a process 
gas is supplied to the inside of the process chamber to perform deposition and 
the chuck 20 is raised to position A. This results in doing deposition at the 
smallest distance between the shower head 10 and the wafer W. In the 
intermediate stage, a process gas is still supplied to the inside of the process 
chamber to perform deposition while the chuck 20 is adjusted to position B, 
which is below position A. In the end stage, deposition is performed in a state 
where the chuck 20 is located at position C, which is below position B. 
[00023] By varying the spacing between the shower head 10 and the wafer W, 
depending on the stage of the deposition process, the deposition layer does not 
become thicker at edges of the wafer W than at a center portion thereof. 
[00024] Preferably, with reference to FIG. 3, process gas is injected into the 
process chamber 12 only through the first section 10a in the initial stage, 
whereas it is injected into the process chamber 12 through the first section 10a 
and the second section 10b in the intermediate and end stages. 
[00025] By selectively supplying the process gas onto the edges of the wafer W 
while adjusting the distance between the shower head 10 and the wafer W, an 
even more uniform thickness of the deposition layer may be realized. 
[00026]As described above, there are provided three different positions A, B, 
and C of the chuck 20 corresponding to three different process stages. 
However, in another embodiment of the invention, it is possible to divide the 
process time into a greater number of process stages and to create a greater 
number of positions where the support 20 is adjusted. 
[00027] For example, in the case where the process chamber 12 has an 
effective height (i.e., a distance between the two extreme positions of the chuck 
20) of 100cm and deposition is performed for 100 seconds, that is, the process 
time is 100 seconds, the effective height and process time may each have 100 
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divisions. In this case, 10% of the effective height and process time may be 
designated as the initial stage. During this initial stage time, the chuck 20 is 
lowered from 100cm to 90cm in 1cm intervals and the center portion of the 
wafer W is supplied with process gas from the first section 10a of the shower 
head 10. This pattern may be continued for the remainder of the effective 
height and the process time while the process gas is supplied onto the wafer W 
through both first and second sections 10a and 10b. 

[00028] In the chemical vapor deposition apparatus and method of the present 
invention described above, while forming a deposition layer on the surface of a 
wafer, the spacing between the wafer and the shower head of the apparatus is 
increased in stages, or in a continuous manner where there is a direct 
relationship between the process time and the chuck position. Also, the process 
gas may be selectively supplied to different areas of the wafer depending on 
the position of the wafer relative to the shower head. As a result, the problem of 
uneven thickness in the deposition layer, between the center and edges of the 
wafer, is avoided. 

[00029] Although embodiments of the present invention have been described in 
detail hereinabove in connection with certain exemplary embodiments, it should 
be understood that the invention is not limited to the exemplary embodiments 
disclosed in the foregoing description. On the contrary, the invention is 
intended to cover various modifications and/or equivalent arrangements without 
departing from the spirit and scope of the present invention, as defined in the 
appended claims. 
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